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DETAILED ACTION 
Drawings 

1 . The elements in Figs. 1 A, 1 B, 2, 4 and 6 need to have descriptive label, in 
conformance with 37 CFR 1.84(n) and 1 .84(o). For example, a descriptive label of 
"phase detector " should be inserted into 6 of Fig.lA to properly describe element. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: 

In claim 1 , line 3, delete "of input data" and insert "of an input data". 
In claim 1 , line 7, delete "inputting data" and insert "inputting said input data". 
In claim 1 , line 8, delete "estimating phase" and insert "estimating a phase". 
In claim 1 , line 13, delete "said non-linear" and insert "said at least two non- 
linear". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1-21 and 23-32 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. In claim 1 , lines 8-9, 
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claim 5, line 9, claim 18, lines 5-7 and claim 23, line 10 recite the relationship 
between an input data, data sample and phase sample. The specification does not 
appear to clearly describe how the phase sample and data sample are produced. 
From the claims, it appears that the phase sample and data sample are derived from 
the input data. Is this correct? The specification does not describe in such a way to 
reasonably convey to one skilled in the art of how the phase and data samples are 
produced. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-4 and 18-21 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claims 1 and 18, lines 11 and 8, respectively, recite "a sign of recovered data", 
which is unclear as to what is meant by the sign of recovered data. Is this the 
data output of the phase error estimating step? 

In claim 21, line 3, recites "a summed output" and further, in claim 18, line 13, 
recites "said summed output". It is unclear as whether the summed output recited 
in claim 21 is a different or the same output. 
Claims 2-4 and 19-21 directly depend on claim 1 or 18. 



Claim Rejections - 35 USC § 102 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claim 22 is rejected under 35 U.S.C. 102(b) as being anticipated by La Rosa et al. 
USP 5,247,544 (La Rosa). 

Regarding claim 22, La Rosa discloses a receiver system (see Fig. 1) comprising 
a receiver circuit (101); an antenna (105) in electronic communication with said 
receiver circuit; and a timing recovery system circuit (clock recovery, 127) in 
electronic communication with said receiver circuit. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5-7 and 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Masenas et al. USP 6,614,316 B2 (Masenas) in view of Hill USP 6,031,428. 

Regarding claim 5, Masenas teaches a timing recovery system (see Fig.2) to 
receive input data having a phase comprising: a phase locked loop to lock a 
phase of a local clock to the phase of said input data, said phase locked loop 
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receiving said input data and generating a phase locked loop output (which is a 
function of a PLL, note col.1, lines 39-52 and see Fig. 2 having a loop 
(102,108,116,110 and 104 in Fig.2) and further teaches a first proportional path 
(102,106,1 14,1 16,110 and 104) with non-linear control to adjust the phase of 
said input data in response to a data pattern of said input data (note col. 5, lines 
22-52 wherein depending on the data of the input signal, phase is adjusted by 
the user-selected value of PM), said first proportional path receiving said input 
data and generating a first proportional path output (202). Masenas further 
teaches a system summing node (116). 

However, Masenas does not teach a second proportional path with non-linear 
control to adjust the phase of said input data in response to an amplitude of said 
input data, said second proportional path receiving said input data and 
generating a second proportional path output. 
Hill teaches a timing recovery system (see Fig. 1 ) comprising a second 
proportional path (10,12,14,16,18 and 20) with non-linear control to adjust the 
phase of said input data in response to an amplitude of said input data (wherein 
the phase detector, 10, further shown in Fig. 5 determines the peak amplitude, 52, 
to output gain control, note col. 7, lines 44-46, and thus adjusts the phase, note 
col. 7, lines 60-64), said second proportional path receiving said input data and 
generating a second proportional path output (output of 14), wherein the output is 
coupled to a system summing node (16). 
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Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the teaching of Hill in the system of Masenas by coupling 
the second proportional path output (14 of Hill) to the system summing node (116 
of Masenas) for the purpose of further considering amplitude or gain in adjusting 
the phase of the input data by adding the result at the summing node to control 
an oscillator in the timing recovery system. 

Regarding claim 6, Masenas in view Hill teach all subject matter claimed, as 
applied to claim 5. Masenas, as explained previously, teaches wherein said data 
pattern of said input data causes said first proportional path to adjust said phase 
of said input data. However, Masenas does not explicitly teach wherein said 
input data is a string of zeros followed by a value of one in said input data. 
Considering that the high and low (note col. 5, lines 30-31) is a one and a zero, 
respectively, at the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to have said input data having a string of zeros followed 
by a value of one in said input data. Applicant has not disclosed that such input 
data provides an advantage, is used for a particular purpose or solves a stated 
problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with said input data having a 
different data pattern because regardless of the data pattern having a certain 
mixture of zeros and ones, it would have been detected. 
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Therefore, it would have been obvious to one of ordinary skill in this art to modify 
the system of Masenas to implement as such of receiving the a string of zeros 
followed by a value of one in said input data to obtain the invention as specified 
in claim. 

Regarding claim 7, Masenas in view Hill teach all subject matter claimed, as 
applied to claim 5. Masenas further teaches wherein said phase locked loop 
further includes a phase detector (102) to determine said phase of said input 
data, said phase detector receiving said input data and generating a phase 
detector output (inc, dec); and a loop filter (108,1 12,1 14, note col. 5, lines 37-40) 
to provide additional frequency characteristic to said phase detector output, said 
loop filter receiving said phase detector output and generating said phase locked 
loop output (output of 114). 

Regarding claim 10, Masenas in view Hill teach ail subject matter claimed, as 
applied to claim 5. Hill further teaches wherein said timing recovery system 
further includes an oscillator (20 in Fig.1) receiving said system summing node 
output (output of 16) and generating a final system output (output of 20). 

Regarding claims 11-13, Masenas in view Hill teach all subject matter claimed, 
as applied to claim 10. Hill further teach wherein said oscillator is a VCO, as 
explained above. And further, the implementation of a DCO and DAC as an 
oscillator is well-known in the art. Therefore, it would have been obvious to one 
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skilled in the art at the time of the invention to use DCO and DAC as an oscillator 
for the purpose of designing a system using components which may be abundant 
in the market or designing using components that are cheaper to reduce the 
overall system cost. 



7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masenas et 
al. USP 6,614,316 B2 (Masenas) in view of Hill USP 6,031 ,428 and Perrott et al. 
USP 6,630,868 B2 (Perrott). 

Regarding claim 9, Masenas in view of Hill teach all subject matter claimed, as 
applied to claim 5, however, do not teach a third proportional path with non-linear 
control to reduce an accumulated phase error, said third proportional path 
receiving said input data and generating a third proportional path output, wherein 
said third proportional path output is summed by said system summing node. 
Perrott teaches a third proportional path (154,156,158,160 in Fig.3) with non- 
linear control to reduce an accumulated phase error (156, note col. 5, lines 43- 
64), said third proportional path receiving said input data and generating a third 
proportional path output (180), wherein said third proportional path output is 
summed by a system summing node (150). Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to couple the third 
proportional path of Perrott receiving the input data of Masenas and outputting 
the third proportional path output (180) coupled to the system summing node of 
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Masenas for the purpose of removing jitter in the PLL and prevent from losing 
any data from the input data, as taught by Perrott (note col. 2, lines 18-26). 

8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masenas et 
al. USP 6,614,316 B2 (Masenas) in view of Hill USP 6,031 ,428 and Ogawa USP 
5,574,757. 

Regarding claim 17, Masenas in view of Hill teach all subject matter claimed, as 
applied to claim 5. However, Masenas in view of Hill do not teach wherein at 
least one of said first proportional path and said second proportional path include 
at least one hold off counter. 

Ogawa teaches a PLL circuit comprising a hold off counter (10 in Fig.2). 
Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to include the hold off counter of Ogawa in the first or second 
proportional path of Masenas in view of Hill for the purpose of designing a robust 
system by generating an accurate clock signal during some failure and 
deterioration of input clock signals, as taught by Ogawa (note col.2, lines 12-20). 

9. Claims 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hill 
USP 6,031,428 in view of Roberts et al. USP 6,735,259 B1 (Roberts): 

Regarding claim 18, Hill teaches a timing recovery system (see Fig. 1) to estimate 
a phase error (10, also shown in Fig.4, output of 40) and correlate or match (note 
col.6, lines 50-63) said phase error (output of 40) with a sign of recovered data 
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(first input to 42); filter said correlated phase error by a loop filter to generate an 
output (14); sum (16) said output with a path output from at least one non-linear 
path (22,24,26) to generate a summed output (output of 16); and convert said 
summed output into clock information (output of 20). 
However, Hill does no teach estimating a phase error based on a data sample 
from both a center of a data eye of input data and from a phase sample from said 
input data half-a-baud later in time. 

Roberts teaches estimation of a phase error based on a data sample from both a 
center of a data eye of input data (see Fig. 2, optimum timing T 0 pt) and from a 
phase sample from said input data (delayed version between T- and Top-ror 
between T+ and Topt, note col.9, lines 16-28). Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to implement the step 
of estimating the phase error of Roberts in the system of Hill for the purpose of 
increasing the accuracy of the timing recovery of the system (note col.9, lines 1 1- 
15). And although Roberts does not explicitly teach that the phase sample from 
said input data is half-a-baud later in time, Roberts suggests that the clock 
recovery (4) may generate plurality of clock signals having a unique phase offset 
(note col.9, lines 17-19). At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to implement the phase sample from said 
input data is half-a-baud later in time. Applicant has not disclosed that the 
limitation provides an advantage, is used for a particular purpose or solves a 
stated problem. One of ordinary skill in the art, furthermore, would have expected 



Application/Control Number: 10/003,330 Page 1 1 

Art Unit: 2637 

Applicant's invention to perform equally well with the phase sample delayed by 
other unique phase offset because the processor would know the delay between 
the center of the eye and the clock signal generated by the clock recovery. 
Therefore, it would have been obvious to one of ordinary skill in this art to 
implement the invention as specified in claim. And further, although Hill in view of 
Roberts do not explicitly disclose that the timing recovery system comprises a 
machine-readable storage medium having a machine-readable program code, 
stored on the machine-readable storage medium, the machine-readable program 
code having instructions to implement the steps above, it is well-known to one 
skilled in the art to implement timing recovery processes in a computer. 

Regarding claims 19 and 20, Hill in view of Roberts teach all subject matter 
claimed, as applied to claim 18. Hill further teaches multiplying said correlated 
phase error by a gain (12 in Fig.1) prior to filtering (14) said correlated phase 
error by said loop filter. 

Regarding claim 21, Hill in view of Roberts teach all subject matter claimed, as 
applied to claim 18. Hill further teaches summing said output (16) with a non- 
linear paths to generate the summed output (output of 16). Although Hill does 
not explicitly teach having three non-linear paths to be summed, it would have 

v 

been obvious to one skilled in the art at the time of the invention to implement as 
such for the purpose of increasing the conditions to adjust the phase, as 
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explained previously (such conditions as detection of data pattern, taught by 
Masenas and accumulated error, taught by Perrott). 

10. Claims 23-25 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over La Rosa et al. USP 5,247,544 (La Rosa) in view of Masenas et al. USP 
6,614,316 B2 (Masenas) and Hill USP 6,031,428. 

Regarding claim 23, La Rosa teaches all subject matter claimed, as applied to 
claim 22. However, La Rosa does not explicitly teach the elements of a phase 
locked loop, first and second proportional path and a system summing node. 
Masenas teaches a timing recovery system (see Fig.2) to receive input data 
having a phase comprising: a phase locked loop to lock a phase of a local clock 
to the phase of said input data, said phase locked loop receiving said input data 
and generating a phase locked loop output (which is a function of a PLL, note 
col.1, lines 39-52 and see Fig.2 having a loop (102,108,116,110 and 104 in 
Fig.2) and further teaches a first proportional path (102,106,1 14,116,1 10 and 
1 04) with non-linear control to adjust the phase of said input data in response to 
a data pattern of said input data (note col. 5, lines 22-52 wherein depending on 
the data of the input signal, phase is adjusted by the user-selected value of PM), 
said first proportional path receiving said input data and generating a first 
proportional path output (202). Masenas further teaches a system summing 
node (116). 
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Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the phase locked loop, first proportional path and the 
system summing node in the timing recovery system circuit of La Rosa for the 
purpose of increasing the control of the system by.allowing the user to adjust 
loop dynamics, and also to increase the signal to noise ratio of the system (note 
col.2, lines 14-23). 

However, La Rosa in view of Masenas do not teach a second proportional path 
with non-linear control to adjust the phase of said input data in response to an 
amplitude of said input data, said second proportional path receiving said input 
data and generating a second proportional path output. 
Hill teaches a timing recovery system (see Fig.1) comprising a second 
proportional path (10,12,14,16,18 and 20) with non-linear control to adjust the 
phase of said input data in response to an. amplitude of said input data (wherein 
the phase detector,10, further shown in Fig. 5 determines the peak amplitude, 52, 
to output gain control, note col. 7, lines 44-46, and thus adjusts the phase, note 
col. 7, lines 60-64), said second proportional path receiving said input data and 
generating a second proportional path output (output of 14), wherein the output is 
coupled to a system summing node (16). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the teaching of Hill in the system of La Rosa in view of 
Masenas by coupling the second proportional path output (14 of Hill) to the 
system summing node (1 16 of Masenas) for the purpose of further considering 
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amplitude or gain in adjusting the phase of the input data by adding the result at 
the summing node to control an oscillator in the timing recovery system. 

Regarding claim 24, La Rosa in view of Masenas and Hill teach all subject matter 
claimed, as applied to claim 23. Masenas, as explained previously, teaches 
wherein said data pattern of said input data causes said first proportional path to 
adjust said phase of said input data. However, Masenas does not explicitly teach 
wherein said input data is a string of zeros followed by a value of one in said 
input data. Considering that the high and low (note col. 5, lines 30-31) is a one 
and a zero, respectively, at the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to have said input data having a string of 
zeros followed by a value of one in said input data. Applicant has not disclosed 
that such input data provides an advantage, is used for a particular purpose or 
solves a stated problem. One of ordinary skill in the art, furthermore, would have 
expected Applicants invention to perform equally well with said input data having 
a different data pattern because regardless of the data pattern having a certain 
mixture of zeros and ones, it would have been detected. 
Therefore, it would have been obvious to one of ordinary skill in this art to modify 
the system of Masenas to implement as such of receiving the a string of zeros 
followed by a value of one in said input data to obtain the invention as specified 
in claim. 
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Regarding claim 25, La Rosa in view of Masenas and Hill teach all subject matter 
claimed, as applied to claim 23. Masenas further teaches wherein said phase 
locked loop further includes a phase detector (102) to determine said phase of 
said input data, said phase detector receiving said input data and generating a 
phase detector output (inc, dec); and a loop filter (108,112,114, note col. 5, lines 
37-40) to provide additional frequency characteristic to said phase detector 
output, said loop filter receiving said phase detector output and generating said 
phase locked loop output (output of 1 14). 

Regarding claim 28, La Rosa in view of Masenas and Hill teach all subject matter 
claimed, as applied to claim 23. Hill further teaches wherein said timing recovery 
system further includes an oscillator (20 in Fig.1 ) receiving said system summing 
node output (output of 16) and generating a final system output (output of 20). 

1 1 . Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over La Rosa et 
al. USP 5,247,544 (La Rosa) in view of Masenas et al. USP 6,614,316 B2 
(Masenas) and Hill USP 6,031 ,428 and in further view of Perrott et al. USP 
6,630,868 B2 (Perrott). 

Regarding claim 27, La Rosa Masenas in view of Hill teach all subject matter 
claimed, as applied to claim 23, however, do not teach a third proportional path 
with non-linear control to reduce an accumulated phase error, said third 
proportional path receiving said input data and generating a third proportional 
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path output, wherein said third proportional path output is summed by said 
system summing node. 

Perrott teaches a third proportional path (154,156,158,160 in Fig. 3) with non- 
linear control to reduce an accumulated phase error (156, note col.5, lines 43- 
64), said third proportional path receiving said input data and generating a third 
proportional path output (180), wherein said third proportional path output is 
summed by a system summing node (150). Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to couple the third 
proportional path of Perrott receiving the input data of Masenas and outputting 
the third proportional path output (180) coupled to the system summing node of 
Masenas for the purpose of removing jitter in the PLL and prevent from losing 
any data from the input data, as taught by Perrott (note col.2, lines 18-26). 

12. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over La Rosa et 
al. USP 5,247,544 (La Rosa) in view of Masenas et al. USP 6,614,316 B2 
(Masenas) and Hill USP 6,031,428 in further view of Ogawa USP 5,574,757. 

Regarding claim 32, Masenas in view of Hill teach all subject matter claimed, as 
applied to claim 23. However, Masenas in view of Hill do not teach wherein at 
least one of said first proportional path and said second proportional path include 
at least one hold off counter. 

Ogawa teaches a PLL circuit comprising a hold off counter (10 in Fig. 2). 
Therefore, it would have been obvious to one skilled in the art at the time of the 
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invention to include the hold off counter of Ogawa in the first or second 
proportional path of Masenas in view of Hill for the purpose of designing a robust 
system by generating an accurate clock signal during some failure and 
deterioration of input clock signals, as taught by Ogawa (note col.2, lines 12-20). 
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